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(54) DIGITALLY DRIVEN TYPE DISPLAY DEVICE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a multigrada- 
tion display witliout employing a liigh speed scanning, 
in a digitally driven type organic EL display device 
whicli is constituted by connecting a scanning driver 
and a data driver to a display panel that is constituted 
by arranging a plurality of pixels 51 in a matrix shape. 

SOLUTION: Each pixel 51 of the organic EL display 
device is provided with an organic EL element 50, a 
driving transistor TR2 which is used to turn on/off elec- 
tricity to the element 50 in accordance with input on/off 
control signals, a writing transistor TR1 which is put 
into a conductive state by applying a scanning volt- 
age from the scanning driver, a capacitor element C to 
which data voltages are supplied from the data driver 



when the transistor TR1 becomes a conductive state 
and a comparator 9 which compares a ramp voltage 
having a prescribed changing curve and the output 
voltage of the element C and supplies the comparison 
result to the transistor TR2 as on/off control signals. 
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y-y( yi-y'^/-i;vysViffiu—<DmWz. tflE 

tmn^^^. ^yyy^cwi.mm\z.^'ox%^\zm 

^icmM^fizmBt^yy-fmRttii^oxh^, 

[0050] gl 2 6 {c::g^f 7 VT'SEEIS&lHii^CSO) il, 

02 2Se:;gt-f-x-/w-y>'g h9>'-:>;^^TR 1 4i' 

mmichyyi^y^TRi s^mmi-x. mhyyyy 

^TRl 5<DV-hKm2(D:^4 y^y^y</^'y^SW2 
Srfti^-f-S l>c>-e&S„ ^ 1 ®;^-f s/f->-^>'/^/^x s w 
1 fill 2 7 (OT^i-$D< /i*JifflPn?n-;4^fo/>^ K§] 
»t) 5 fc © T?fc o r , 1^:^ -f J/ 5" >- Vi';^ S W 1 

-fcT^lBPfli-, flfrlShy^'i^^^^TR 1 3;as»jiL-t, = 

^-^r^iJ-c i^s3t«;$|TL, »My4 y^yi^'/^juyswi 

f-zVi^;^ SW2 A^fjW »i3 

5*>ro-e*)oT. iS^^-f «yf'-^/l'y.SW2pB— ©Mill 
(4, F 7 v^J^ ^ T R 1 5 ,4S#7 i *o T, ISi5t*^ k 
l,X(Dhy yyy^ T R 1 4 \t.nMifiW(\.^ Z. k trfflJh 
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h 7 v-:^;^ ^ T R 1 4 kz.^tmi\,^ ' t SrffF*-t-5o 

r ©lii-r. ^feSfflPflC h ^ >-i>^ ^ T R 1 4 

[00 5 U ±»<D#||J|«-eM:, 3y/<t/-^(9)(D 

©U'-</i'5r»t^-&, »5>'7'*E^:3:/^^"^— ^(9) 

Wi5Sn-©fflra{r«, h7:^i^;^:?TR 1 6*5:^7 t/i 

[0 0 5 2] t^eoT. 112 9('.T^-r$D< , ^-^mmc^ 

^^T 3 y/-^ ( 9 ) ©-igi^lcgiip^tismiis 7=' 

tflffl h 9 y-:^^; ^ T R 2 ^S^ta L , E L (50) !r 
EL*T-(50)Scggti5«-^;asiiillf$^5„ rroii*, f 

[0 0 5 3] me-^i^mnc^i-mmmr-it^ ^«elx 

^xyW(2)$r«fi)4l-5^-C0ii#!c:-ot^T. tt^© 

mmx^~'^\cmzfzmmm^nt£ox\/^^itii>. h 

[0 0 5 41 i:ix\ msoRumsiicm-tmmmx' 

^^y 4 y',C-Ov'-X mm^in^ioXV^'b, 113 o(c*-t- 

*p < , 7 y -fms-msLmmi s ) $ ix s x 



4)i:DAn>'/^'"^(85)^g•r. ^*.¥y4 ytD^mm 
113 lCiPt-«|C»l 7^ 

So X— K9^y<— (4);4»P,ft^§ti5y*-^fiO 

m'^^it. ^7k¥y4 >(Dyyy^mmii±^-timmic 

ffitt, 113 10^D< 1 7^-i»SWKi;oTO-;i^f>/> 

X. ±X(D^W^y4 yK-^v-^X^D^M 
sw-e, M^mA\tm^h(DXh'oXi>i:^\ mcx. 

[0 0 5 5] fi^, ^MBJci^gpif^flilEIIJtw^^io: 

"sitgrfcSo X, ^y^<y~^ (9)f)^i-^t£mmmmm 

;^j|r*-L-CV^5^-a-(-i4. raiH h9^i>';^i5'TR2f± 

So r <7>s^. n 6 ( e )@fc.-r.-r7 ^y«j±*Sffl 

ifei^^iiH 6 ( c ) vr«ji^f^ffl-t-5 1 1 

EI 3 }c^f 3 ^ ( 9 ) co#^H^A;'3«-^ i: S^A 

m^m^t LxmEEmmmm'f^W:m-r?>^kmnmx 

{9)icmmim^f£^mmtmmmiixh^o 
[iaffi<?)ffiW*mBjj 

[Hi] :$^mmicm^^mELm^mm<r)mi$^^-ry-~ 

nyi^mxhiio 

im2] *|gWt«S:t«EL^*»®^fe<D«(S^* 

im 3 1 **w<o#»E LM^mmnm^^^^^^i^imm 
■ti:'^mm(Dmmmxhi,. 

[134] ttJKcor^'f^^'y-vhy ^;^K»)a*«IELy" 

'✓-f Srif BS-t-5-#li*ciraiKHr'fe5„ 

4s.y^t. -^mm\^m-fiyy-fms.(r)m'^(r>m^m 
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[119 1 ^mm\cm^i>^^mmbm%mm'r>94 

5„ 



[HI 1 
[HI 2 

[HI 3 

[lai 4 

[El 5 

m \ 6 

[HI 7 

[Ell 8 

[HI 9 
[[112 0 

[SI2 1 
[12 2 2 



[112 3 
[112 4 



[H2 5] myy-fms.m±m'm<Dmf^^^'rm.wmx 
[H 2 6 ] mmic^Hm Lfc y >'ymmm^mm<Dm<DM 
[02 71 my y:fmmm±mm€>mifi:^-rmBmx 

[H2 8] 7'—^mS.\cmcxy>yt^!DU^/i'i:m 

[03 0] M^y4ymcyyym&<D&:m^irh-t^ 
[HSU R#«IELjg^»«0|i)#^*«J^H-efc 

So 

[113 2] ;4i:^?«Jii*ittS*^fflMiB*«SM©i?-f 5 

>'^tyyymB(Dm<Dmmmi^irmxh6. 
[113 4] y<'y'yf-rhV i'::^mmm^mELy'^y.y 

(2) ^mELy'^y^yu.^ 

(3) *2K7-f^^- 

(4) f—^ h'y4y<— 
(5) 

(51) mm 

(50) W«EL^^ 

TRl hyyv^;?^^ 
TR2 mWimVy-yi^:^^ 
c ^1:^^ 

(9) :n^y/<U — 9 

(6) im^^MaEK 

(7) ^^'^^'iJ^ft^lS^lHliig 

(8) yyfmBM±wm 
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[HI 01 



IB 1 21 





[HI 3] 



[ISl 4] 





[Hie] 



[HI 71 





[HIS] 



[HI 9] 




[132 1] 

[@2 0] 
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[B24] 



[H2 6] 



MTA 



i 



80 



im2 7] 



TR13| pJ ^ 



V EL 



raw 



[112 8] 



WE A 



[112 9] 




[[13 1] 



LJ-L 



r 



,60 



.TR16 

,TR17 



< = * 
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[03 0] 



H Sync [ 



R.GJ 



msEmm 



I 



iDACM f- 



84 



pAC 

pj DAC k-| jK I 

— ^= JO* 
"L-[DACj4-[_aK 




[133 2] 



(a) «M 




[113 3] 



[E3 4] 
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(51) Int. CI.'' WBm^- 
G 0 9 G 3/20 

6 6 0 

H 0 4 N 5/70 
H 0 5 B 33/14 



(72)^?g# TfcT mm 

±Riflr'^ P mmR*ii 2 T i 5 » 5 ^ 



F I 

G 0 9 G 3/20 

H 0 4 N 5/70 

H 0 5 B 33/14 



6 4 1 R 
6 6 0V 
A 
A 



(72) mm^ mm w 

F;?— 3K007 DB03 GAOO 

5C058 AA12 BAOl BA07 BA35 BB07 
BBIO 

5C080 AA06 BB05 DD03 EE 19 EE29 
FPU GG08 JJ02 JJ03 JJ04 
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